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The Usting of claims will replace all prior versions, and listings, of claims in the appUcation: 
1.-18. (Cancelled) 



19. (Qntendy Amended) An appacaius, comprising: 

a flip chip integrated circuit having flip chip bond pads with solder bumps fomied 

directly an active sniface of the flip chip; and 

a substantially imiform layer of undeifiU adhesive applied direcfly on the active 
swfece of the flip chip integrated circuit and around the solder bumps formed onto flxe active 
sur&ce, the substantially unifonn layer of underfill adhesive and the flip chin integrated 
circuit togeth*"- formhig continttons h flvmg cut edges around the periphery of the flip chip. 



20. (Original) The apparatus of claim 19, wherein the underfiU adhesive includes one or more 
of the foUowing components: an epoxy resin, a hardener, a catalyst initiator, a coloring dye, and 
an inorganic filler. 



21. (Previously Presented) The ^paiatus of claim 19, wherein the underfiU adhesive has a 
coefficient of thermal expansion substantially similar to that of the substrate upon which the flip 
chip integrated circuit is intended to be moimted. 

22. (Original) The ^aratusofdaim 19. wherein the underfill adhesive is deposited on the 
active surface of the flip chip integrated circuit at apre-cuied heifiibt such that the solder bumps 
are at least exposed throug^i Ihe underfOl adhesive after curing. 
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23. (Origjtial) The appaiatos of claim 22, wherein the pre-curedhdght of 

applied to the wafer ranges fiom 140% to 90% of the heigjit of the solder bumps. 

24. (Previoxisly Presented) The ^paratusofclaim 19, whereia the mdexfill adhesive layer is 
deposited on the active surface of the flip chip integrated cirttdt in wafer form before the flip 
chip integrated circuit is singulated &om the wafer. 

25^ (Previously Presented) The ^aratus of claim 19, wherein the underfill adhesive is selected 
&om the groiq) comprising: epoxies, poly-imides» silicoae-polyiXQide copolymeis^ 

26. (Previously Presented) The apparatus of claim 19, wherein the substrate has a plurality of 
contact pads, the contact pads configured to contact the solder bumps of the flip chip when the 
flip chip is mounted onto the substrate, the contact pads and the solder bumps forming joints 
electrically connecting the flip chip to the substrate. 

27. (Previously Presented) The apparatus of claim 19, wherein the underfill adhesive material is 
in one of the following states, either fiiUy cured or partially cured. 

28. Q'reviously Presented) The apparatus of claim 19, wherein the layer of underfill adhesive is 
substantially opaqfue thereby protecting the flip chip integrated circuit Scorn photo induced 
leakage currents by blocking visible li^t 

29. (Original) The q>paratus of claim 19, wher^ the underfill adhesive has a coefficient of 
thermal expansion in the range of approximately 20 x lO^/K to ^proximately 30 x lO'^/K @ 25 
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30. (Original) The s^paiatus of claim 19, wherein ihe underfill adhesive melts at between 120 
to 140 degrees C and reacts at between 175 to 195 degrees C. 

3 1 . (Original) The ^paratus of claim 19, wherein the xinderfiU adhesive has an elastic 
modulous ia the range of 1 to 10 GPa. 

32. (Previously Presented) The apparatus of claim 24^ further comprisiag a dam around the 
peripheiy of the wafer to prevent the underfill material deposited onto the sur&ce of the wafer 
from flowing off the wafer before the partial curing of the adhesive layer- 

33. (Previously Presented) The apparatus ofclaim26y wherein a solder paste is provided on &6 
contact pads of the substrate. 

34. (Previously Presented) The apparatus ofclaim 26, wherein a fluxing inaterial is provided on 
the substrate. 

35. previously Presented) An apparatus, comprising: 

a semiconductor wafer haviag an active surface including a plurahty of die fomied 
tbereon; 

one or more bond pads formed on the plxuality of die; 

one or more solder bumps fomied on the one ox more bond pads respectively; and 
a layer of at least partially cured underfill adhesive formed around ttie solder bumps on 
the active surface of the wafer, 
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36. (Previously Piesoited) The ^aratus of claiin 35, wherein the underfill adhesive is 
deposited on the active suiface of the wafer at a pre-cured height such that the solder bumps are 

t 
I 

i 

at least exposed through fhe under£Ul adhesive after tiie partial curing. 

« 
■ 

37. (Previously Presented) The aCT^Jcatus of claim 36, wherein the pre-cured heig^b^ 
underfill adhesive applied to the wafer ranges fiom 140% to 90% of the height of the solder 
bumps. 

38. (Previously Presented) Theappaiatusof claim 35, wherein the underfill adhesive is selected 
from the group comprising: epoxies, poly-imides, silicone-polyimide copolymers, 

* 

39. (Previously Presented) A apparatus claim 35, wherein the layer of underfill adhesive is 
substantially opaque. 

40. (Previously Presented) The ^paratus of claim 35, wherein tihe underfill adhesive has a 
coefficient of thennal eoqyansion in the range of approximately 20 x lO'^/K to approximately 30 x 
10-^/K @ 25 *^C. 

41. (Previously Presented) The ^paratus of claim 35, wherein the underfill adhesive melts at 
between 120 to 140 degrees C and reacts at between 175 to 195 degrees C. 

42- (Previously Presented) The qsparatus of claim 35, wherein ttie miderfill adhesive has an 
elastic moduious in the range of 1 to 10 GPa. 
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43. (Pteviousiy Presented) Tlie apparatus of claim 35, jto&erTOmprising a dam aioundtibe 
periphery of the wafer to prevent the underfill material d^sited onto ttie active surjEace of the 
wafer from flowing off the wafer before the partial curing of &e adhesive layer. 
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